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Figure 1.  Agencies that are part of the NW Marine Mammal 
Stranding Network, and the territories monitored by each 
agency. 
METHODS 
Blubber samples for this study (37) were collected from 
beached marine mammals in 2008 – 2009.  Three blubber 
samples were taken from each animal (dorsal, lateral, and 
ventral).  The length, species type, sex, and carcass 
condition were recorded for each animal. We analyzed 
multiple blubber samples from 7 different marine mammal 
species (California sea lions n = 7, harbor seals n = 8, 
Steller sea lions n = 9, harbor porpoises n = 9).  We also 
looked at single blubber samples from a sperm whale, 
elephant seal, and Dall's porpoise.  Lipid residues were 
extracted from blubber samples using soxhlet extraction.  
Organochlorines were separated from lipid residues, and 
PCBS were separated from organochlorine pesticides 
using liquid chromatography.  PCB and pesticide extracts 
were analyzed on a Varian CP-3800 gas chromatograph 
equipped with an electron capture detector, CP-8200 
AutoSampler, a Star Chromatography Workstation (version 
5), and a SPB-608 fused silica capillary column (30 mm x 
0.25 mm x 0.25 um film thickness.  Differences in mean 
organochlorine levels between species were determined 
by using an analysis of variance (ANOVA). 
CONCLUSIONS 
•  There were measurable levels of PCBs and organochlorine pesticides in all of the blubber 
samples analyzed from the most commonly stranded marine mammal species. 
•  These levels were below those found in marine mammal species from southern California 
which may be contributing to egg shell thinning problems seen in condors from that area 
(Blasius et al. 2008). 
•  Organochlorine levels were also lower than threshold values reported for immune system 
suppression in marine mammals (Ross et al. 1996). 
•  However the cumulative effects of both PCBs and DDE should be further evaluated to 
determine if this chemical mixture can cause adverse effect to marine mammals or the 
scavenger species (e.g. condors) that may feed on these beached animals. 
RESULTS 
•  The three most commonly observed beached marine 
mammals were California sea lions, harbor seals, and 
harbor porpoises (Figure 2).  Therefore organochlorine 
analysis of blubber samples from these species was the 
focus of our study. 
•  From 2008 to 2009, there has been a significant increase 
in the proportion of deaths of the four most common 
species due to human interaction (Figure 3). 
INTRODUCTION 
The re-introduction of California condors into Oregon is 
currently being considered, but there are concerns about 
the safety of the potential food sources of this species.  
Condors are opportunistic feeders and a largely available 
food source for this species will be the carcasses of 
stranded marine mammals. Organochlorine contaminants 
are of particular concern due to the life history and trophic 
status of most marine species found stranded on local 
beaches in Oregon and Washington.  The Northwest marine 
mammal stranding network routinely collects blubber 
samples from beached marine mammals along the Oregon 
and southern Washington coasts (Figure 1). The objective 
of this study was to monitor blubber samples from 
commonly stranded marine mammals off of the Oregon and 
Washington coasts for 18 chlorinated pesticides, and 16 
PCB congeners (PCB Group 1a, 1b, and 2), to determine if 
consumption of the carcasses pose a potential risk for re-
introduced condors.  
Figure 4.  Chromatograph of blubber pesticide extract. 
Figure 5.  Mean (+ SE) organochlorine pesticide (upper graph) and PCB (lower 
graph) levels (ppm lipid weight) in Stellar sea lions (Ej), harbor porpoises (Pp), 
harbor seals (Pv), and California sea lions (Zc). 
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Figure 2.  Marine mammal strandings by species (% of 
total) from 1981 – 2007. 
RESULTS 
•  DDE was the most prevalent organochlorine contaminant making up 
more than 77% of the total organochlorine concentration measured in 
blubber samples (Figure 4).  
•  Mean DDE concentrations ranged from 4.39 + 1.75 ppm for Stellar sea 
lions to 9.79 + 3.87 ppm for California sea lions (lipid weight). 
•  Total PCBs ranged from 5.28 + 2.67 ppm for Stellar sea lions to 9.78 + 
2.92 ppm for harbor porpoises (lipid weight).  
•  There were no significant differences in mean pesticide and PCB levels 
between species (ANOVA analysis).  See figure 5. 
•  There were no significant differences in the levels of the toxicologically 
significant PCBs (PB inducers, 3 MC inducers, and mixed type 
inducers) between species (Figure 5). 
•  The levels of the three PCB groups looked at for each species was 
similar with each group contributing equally to the total PCB load for 
each species (Figure 5). 
•  Blubber samples from other marine mammal species also had 
detectable levels of both PCBs and chlorinated pesticides (Table 1). 
Figure 3.  Cause of death for marine mammals sampled in 2008 and 2009. 
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Table 1.  PCB and pesticide levels (ppm lipid weight) in blubber samples 
collected from an elephant seal (Ma), sperm whale (Pm), and a Dall’s 
Porpoise (Pd). 
